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Binding  of  DHEAS  to  synaptosomal 
membranes,  96-97 

Bioactivation  reactions  catalyzed  by  DHEA- 
ST,  67 

Biochemistry  of  DHEA,  1-14 
Biologic  markers  of  DHEA  replacement 
therapy,  132-135 
Biosynthesis  of  DHEAS,  29-43 
Biotransformation  of  DHEA  to  androgens 
and  estrogens,  128 

Body  mass,  effect  of  DHEA  therapy  on, 
132-135 

Body  weight  during  chronic  stress,  DHEA  in, 
219 

Bovine  adrenocortical  cells,  37 
Brain 

aging  and  DHEA(S)  in,  1 13-1 15 
development  and  DHEA,  111-116 
and  DHEAS,  1 13 
DHEA  biosynthesis  in,  85-86 
metabolism  of  DHEA  in,  86-90 
rat,  DHEA  in,  82-94 
Breast 

adipose  stromal  cells,  and  DHEA 
metabolism,  316,  317 
cancer  in  rats,  DHEA  in,  340-341 

Cx-C  bonds,  4-5 
c-GMP.  See  Cyclic-guanosine 
monophosphate 

C|9-adrenal  steroid,  DHEA  as,  187 
C|9-androgen  production,  4 
C|()-steroid,  143 
precursors  of,  3,  7 
Cii-steroid,  C-17,  C-20  bond  of,  3 
C2i-triol,  5 

Calcium  channels,  depression  of  currents  by 
DHEAS,  100 
Calorie  restriction 

and  aging.  DHEA  in,  in  monkeys,  319-322 
and  DHEA,  217 
Cancer 

of  breast  in  rats,  DHEA  in,  340-341 
prevention  and  DHEA,  180-184 
Cardioprotection  and  DHEA,  291 
Cardiovascular  disease,  16,  312 
and  DHEAS,  epidemiology  of,  259-269 
and  plasma  DHEAS,  281 
CD5+  B  cells,  203 
cDNA 

3P-HSD,  nucleotide  sequence  of,  17 
for  DHEA-ST,  64-65 
Cell  membrane  comp)osition,  altered,  with 
age,  210 

Cells,  zona  reticularis,  age-related  loss  of,  41 


Cholesterol,  8, 10,  30,  107, 128 
and  DHEA,  285 
and  DHEAS,  264,  268 
Cholesterol  pyridinium  sulfate,  2 
Cholesterol  side-chain  cleavage  enzyme 
(SCC),  33 

Cigarette  smoking  and  DHEAS  levels,  264, 
268 

Circadian  rhythms 
and  DHEA(S),  115 
in  brain,  91-92 

Cognition.  DHEA(S)  in,  1 13-1 15 
during  chronic  stress,  219 
enhanced  by  DHEA,  337-339 
Community-based  study  of  DHEAS  and 
cardiovascular  disease,  259-269 
Concanavalin  A,  250 
Congenital  adrenal  hyperplasia,  17 
Conjugates  of  DHEA,  1-2 
Contact  sensitivity  in  DHEAS-treated  mice, 
253-254,  256 

Coronary  atherosclerosis  and  DHEA, 
271-278 

Corticoadrenal  androgen-stimulating 
hormone  (CASH),  31 
Cortisol,  38,  41, 48,  53, 122, 123, 129 
and  DHEAS  biosynthesis,  29-30,  32 
biosynthesis  of,  29-30,  32,  35, 38 
formation  of,  4-5 
secretion  of,  and  potassium,  51 
serum,  during  chronic  stress,  218,  229 
Cyclic  AMP  analogs,  33 
Cyclic-guanosine  monophosphate  and 
DHEA  in  aging  men,  312-315 
CYP17,34 
CYPM  gene,  294 
CYP2B1/2,  189 
CYP2C11,  189 
CYP3A,  189 

CYP4A  and  nafenopin  in  rat  hepatocytes, 
192-193 

Cytochrome  P450,  8 
and  pregnenolone,  34 
Cytochrome  P450cl7  cDNA,  294-296 
Cytochromes  P450,  regulation  of,  by  DHEA, 
187-197 

Cytochromes  P450A,  187 
Cytokines,  210,  326 
and  immune  system,  200 
dysregulation  of  production  of,  200-205 
Cytosol,  171 
DHEA-ST  levels  in,  61 
Cytosolic  sulfotransferases  in  human  tissues,  60 

DbcAMP,  48 

Dehydroepiandrosterone  (DHEA),  47 
aging,  and  calorie  restriction,  319-322 
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and  adifKise  stromal  cells,  316-318 
and  amyloid  protein  secretion,  300-303 
and  androstenedione,  294 
and  behavior,  101-106 
and  cancer  prevention,  180-184 
and  circadian  rhythms,  115 
and  coronary  atherosclerosis,  271-278 
and  cyclic-guanosine  monophosphate  in 
aged  men,  312-315 
and  CYP2C11  isoform,  189 
and  CYP4A  transcriptional  activity, 
190-191 

and  fat  food  intake  in  rats,  329-331, 
332-334 

and  immunization  in  aged  mice,  297-299 
and  insulin  in  postmenopausal  women, 
291-293 

and  Th2  immune  response,  323-325 
and  thyroxine  binding  globulin,  335 
as  androgen  precursor  of  sex  hormones, 
187 

as  neuroactive  neurosteroid,  82-108 
biochemistry  of,  1-14 
biosynthesis  of,  in  brain,  85-86 
conversion  to  DHEAS,  reversible,  144 
derivatives  of,  2 

dietary,  pleotropic  effects  of,  149-169 
during  chronic  stress,  218 
gender  disparity,  128-140 
immunoregulatory  effects  of,  201 
in  breast  cancer  in  rats,  340-341 
in  depression,  337-339 
in  platelet  aggregation,  281-289 
in  weight  gain,  180-181 
metabolism,  10,  143-146 
and  insulin,  73-78 
in  rodents,  308-310 
metabolite  pattern  of,  309-310 
multiple  functions  of,  171 
neuromodulatory  functions  of,  97-1  (X) 
neuronal  actions  of,  1 1 1-1 16 
oral  versus  sublingual  administration,  129 
regulation  of  cytochromes  P450  by, 
187-197 

replacement,  29,  116,  129-131 
in  aging  men  and  women,  128-140 
secretion  of,  and  potassium,  51 
sulfation  of,  59 
variations  of,  in  brain,  91-94 
Dehydroepiandrosterone  sulfate  (DHEAS). 
47 

and  adipose  stromal  cells,  316-318 
and  aging,  121-124 
and  antibody  production,  252-253 
and  calorie  restriction,  319-322 
and  cardiovascular  disease,  epidemiology 
of,  259-269 


and  circadian  rhythms,  1 15 
and  diseased  arteries,  272-274 
and  IgD-receptors,  249-256 
and  immune  competence,  200-212 
and  peroxisome  activity,  208-212 
and  stress,  304-306 
as  biomarker  for  insulin  sensitivity,  78 
as  vaccine  adjuvant,  232-246 
biologic  function  of,  16 
biosynthesis  of,  29-43 
in  peripheral  tissues,  143 
in  obesity,  123-124 
in  rat  brain,  83 
metabolism  of,  145-146 
prognostic  value  of,  124 
replacement  therapy,  29,  116 
synthesis  of,  59-60 

Dehydroepiandrosterone  sulfotransferase 
(DHEA-ST),  59-69,  326-328 
molecular  characterization  of,  64-66 
purification  of,  60-64 
Delayed  type  hypersensitivity 
age-related  decline  in,  249 
during  stress,  225-226,  228 
1 1-Deoxycortisol,  35 
Depression,  DHEA  in,  337-339 
17,20-Desmolase 
and  P45cl7,  294 
in  aging,  129 

DHEA.  See  Dehydroepiandrosterone 
ADHEA/A17  OHP  ratio,  decreased,  and 
aging,  122 

[•’HJDHEA  and  metabolic  clearance  rate, 
143-145 

DHEAS.  See  Dehydroepiandrosterone 
sulfate 

DHEA-ST.  See  Dehydroepiandrosterone 
sulfotransferase 
DHT,  20-21 

Diabetes  mellitus,  noninsulin-dependent, 
and  DHEA,  316 

Diet.  See  Calorie  restriction.  Fat  food  intake. 
Food  intake 

Dietary  DHEA,  pleotropic  effects  of, 

149-169 

4- Dione,  24 

5- Diol,  20-21 

E,,21 

and  E2  interconversion,  18 

Ej,  20-21 

Elderly,  DHEAS  as  vaccine  adjuvant  in, 
232-246 

Electrophysiology  and  stress,  DHEAS  in, 
304-306 
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Endocrine  system 
age-related  changes  in,  41-43 
during  chronic  stress,  219-220 
Enzymes,  4 

thermogenic,  induced  by  DHEA  and 
metabolites,  171-178 
Epidemiologic  studies 
of  cardiovascular  disease,  DHEAS  in,  281 
of  DHEA  in  Alzheimer’s  disease,  302 
of  DHEAS  and  cardiovascular  disease, 
259-269 

Epidermis,  DHEAS  and,  256 
Esterification,  3 
Estradiol,  2, 5,  10 
Estrogen,  16-24 

formation  of,  and  DHEA,  16-24 
in  postmenopausal  women,  145 
replacement  therapy,  260 
Estrogen  sulfotransferase  (hEST),  69 
Estrone  (Ei),  316 
conversion  of  DHEA  to,  145 
Ethanol  intoxication,  decreases  in  brain 
DHEAS  with,  93-94 

Fas-mediated  apoptosis,  211 
Fat  food  intake  and  DHEA  in  rats,  329-331 
Fatty  acid  metabolism  and  DHEAS,  21 1 
Fatty  acyl  CoA  oxidase,  187 
Fenfluramine  and  DHEA  in  Zucker  rats, 
332-334 
FeS04,  9 

Food  intake  and  DHEA,  308 
in  rats,  329-331 
and  fenfluramine  in,  332-334 
Food  restriction  in  preventing  tumorigenesis, 
183-184 
Forskolin,  48,  53 

Cj'-3-P  dehydrogenase  levels  and  DHEA, 
172-175 

G-3-P.  See  also  Sn-glycerol  3-phosphate 
GABAa  receptors  and  DHEAS,  97-100, 
112-113 

Gamma  interferon  and  cell  function  in  aging, 
203 

Gender  disparity  in  dehydroepiandrosterone 
levels,  132-135 

Gene  expression,  dysregulated,  and  old  age, 
205-208 

Gene  family,  3P-HSD,  17 
Gene  products  after  DHEA  feeding,  190 
Genes 
3P-HSD,  17 
np-HSD,  18 

Glucocorticoids,  17, 30,  324 
and  zona  fasciculata,  33 
in  chronic  stress,  and  DHEA,  218 


Glucose-6-phosphate  dehydrogenase 
(G6PDH),  180 
and  DHEA,  287 
Glucuronidate,  1 

Glutamate  receptors  and  DHEAS,  100 
Griffonia  simplicifolia-1,  250 
Growth  hormone-insulin-like  growth  factor-I 
(GH-IGF-I)  system  128 

H295  cell  line,  human,  and  Ci^-steroid 
secretion,  47 

Hamster  adrenal,  DHEA  and 

androstenedione  in,  296 
Heart  disease  risk  factors,  260.  See  also 
Cardiovascular  disease 
Hepatitis  B  surface  antigen  and  DHEA,  298 
Hippocampal  electrophysiological  plasticity, 
304-306 

Hippocampal  primed  burst  (PB) 
potentiation,  304 
Hormones,  30 
biosynthesis  of,  20-21 
thyroid,  172 

17a-Hydrolase  and  cytochrome  P450cl7,  294 
Hydroxylase,  7, 33,  49, 178 
in  aging,  128 
in  rat  brain,  87-88 
17-Hydroxy-20-ketone,  7 
Hydroxylation,  5 
of  adrenal  androgens,  316-318 
17a-Hydroxypregnenolone,  35 
17a-Hydroxyprogesterone,  35 
Hydroxysteroid  dehydrogenase 
3p-,  17,  33, 34, 37-38,  86-87 
17p- 

androgenic  activity  of,  20-24 
enzymes  and  their  genes,  18-24 
estrogenic  activity  of,  18,  20-24 
mRNA  in  H295  cells,  51 
types,  1-4, 20-21 

17p-Hydroxysteroid  oxidoreductase  in  rat 
brain,  88-90 

Hypercholesterolemia,  261 
and  DHEA,  286 
Hypertension,  261 

IgD-receptors  and  DHEAS  in  mice, 
249-256 

IgE,  324 

lGF-1  in  chronic  stress,  and  DHEA,  217,  220 
Immune  function  and  DHEA(S),  128, 
135-140,  291, 308 
in  aged  animals,  200-212 
in  chronic  stress,  and  DHEA, 
in  elderly,  232-246 
IgD  receptors  in,  249-256 
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Immunization,  DHEAS  as  vaccine  adjuvant 
in  elderly,  234 

Immunoassay,  microtiter  plate  enzyme,  308 
Immunoglobulins  during  chronic  stress,  225 
Immunomodulatory  effects  of  DHEA,  16 
Immunosenescence,  240 
and  DHEA,  298 

dysregulated  cytokine  function  and,  205 
Immunostaining.  326 
Influenza 

and  DHEAS  as  vaccine  adjuvant,  256 
HAI,  233-234,  236,  243-244 
immunization  and  DHEA  in  aged  mice, 
297-299 

Infradian  rhythms  in  brain,  91-92 
Insulin,  33 

and  DHEA  in  postmenopausal  women, 
291-293 

in  adrenal  androgen  secretion,  123 
in  regulating  DHEA  metabolism,  73-78 
Insulin  resistance,  16 
after  mega  doses  of  DHEA,  128 
Insulin  sensitivity,  DHEAS  as  biomarker  for, 
78 

Insulin-like  growth  factor-1  (IGF-1),  312 
Insulin-like  growth  factor-binding  proteins 
(lGFBP-1  and  3),  132 
Interleukin 
-2(IL-2),251 

and  DHEA  replacement,  135-136 
-4  (lL-4),  324 
-6  (lL-6),  203 

during  chronic  stress,  221-222,  228 
-10  (lL-10),  203 
Intracrinology,  16-24 
Isoenzymes,  17 

I^etones,  7 
Ketosteroids,  24 

X^-malate,  174 
Langerhans  cells,  251 
and  DHEAS,  254-256 
Liver 

CyP4Al  and  A3  genes  induced  in, 
193-197 

DHEA-ST  in,  61 
function  and  DHEA,  149-169 
metabolism  of  DHEA  in,  146 
peroxisomes  in,  in  aged  animals,  209-210 

Malic  enzyme,  173 

Mammalian  tissues,  peripheral,  androgens 
and  estrogens  in,  16-24 
Mammals,  DHEA(S)  levels  in  brain  of, 
94-96 


Mega  doses  of  DHEA,  1 28 
Memory 

and  DHEA,  101-102,  107, 1 1 1-1 16,  337 
and  DHEAS,  306 
Men 

and  aging,  DHEA  in,  128-140 
and  cyclic-guanosine  monophosphate  in, 
312-315 

cardioprotective  effect  of  DHEAS  in,  268 
immune  function  in,  DHEA  therapy  and, 
135-140 

insulin  and  DHEA  metabolism  in,  73-74 
metabolic  clearance  rate  for  DHEA  in, 

143 

Menopause 

androstenedione  levels  after,  122 
DHEA  and  insulin  sensitivity  after, 

291-293 

Metabolic  clearance  rate  for  DHEA, 

143-145 

and  insulin,  74-76 
Metabolism  of  DHEA,  143-146 
and  insulin,  73-78 
Metabolites  of  DHEA,  171-178 
Methylnitrosourea-induced  breast  cancer, 
DHEA  in,  193-194 
Mice,  aged 

DHEAS  and  IgD-receptor  expression  in, 
249-256 

DHEAS  as  vaccine  adjuvant  in,  246 
influenza  immunization  and  DHEA  in, 
297-299 

Military  trainees,  chronic  stress  in,  and 
DHEA, 

Mineralocorticoids,  17,30 

MNU.  See  A^-methyl-A^-nitrosourea 

Monkey 

DHEA(S)  levels  in  brain  of,  94-95 
rhesus,  aging  and  calorie  restriction  in,  and 
DHEA,  319 

mRNA  for  steroidogenic  enzyme  genes,  33 
Murine  studies  of  DHEAS  as  vaccine 
adjuvant,  234,  242 

Muscarinic  receptor  cells  and  DHEA, 
300-303 

Muscle  strength,  effect  of  DHEA  therapy  on, 
132-135 

Myocardial  infarction,  plasma  DHEAS  in, 
281 


i\-Acetyl-glucosaminidate,  1 
A-Hydroxy-2-acetylaminofluorene,  67 
N-Methyl-N-nitrosourea  (MNU)-induced 
breast  cancer,  340-341 
NADH.  See  Nicotinamide  adenine 
dinucleotide 


SUBJECT  INDEX 


347 


NADPH.  See  Nicotinamide  adenine 
dinucleotide  phosphate 
Nafenopin  and  CYP4A  in  rat  hepatocytes, 
192-193 

Natural  killer  cell  number  and  DHEA 
treatment,  140 

NCI-H295  adrenal  cell  line,  47-56 
Neurosteroids,  DHEA  and  DHEAS  as, 
82-108, 111-112 
Neurotransmitters,  329  332 
Nicotinamide  adenine  dinucleotide 

(NADH),  18,  20,  23, 171-175 
Nicotinamide  adenine  dinucleotide 

phosphate  (NADPH),  18,  20,  23, 

180 

:cytochrome  P450  oxidoreductase,  190 
Nitric  oxide  (NO)  synthesis,  312 
NMDA,  100 

Obesity,  16 

DHEAS  in,  123-124 
Obesity  Research  Program,  332-334 
Oligomeric  IgD  and  immune  response,  249 
Ovarian  follicle,  DHEAS  uptake  in,  146 
Ovary,  thecal  cells  of,  4,  12 
Oxidants,  7 
Oxidases,  7 
7-Oxo-DHEA,  176 

P450, 4,  187-197 
P450  Cal7  enzymes,  129 
P450cl7, 4-5,  47-56 
P450cl7  mRNA  in  H295  cells,  51,  56 
P450SCC  mRNA  in  H295  cells,  51 
PC12M1  cells  and  DHEA,  300-303 
Peptides,  POMC-derived,  31 
Peroxidases,  7,  8 
Peroxisomal  enzymes,  341 
Peroxisome  activity,  DHEAS  as  regulator  of, 
208-212 

Peroxisome  proliferation,  DHEA  in,  187 
Peroxisome  proliferator-activated  receptors 
(PPARs),  208-209 
Personality  and  DHEA(S),  115-116 
Phenol  sulfotransferases  (hP-PST  and 
hM-PST),  60 

Plaque-forming  cell  (PEC)  assays,  250 
Plasma 

DHEA(S)  in,  59,  275 
age-associated  decline  in,  122 
Platelet  aggregation,  DHEA  in,  281-289 
Platelet-rich  plasma  (PRP),  282,  287 
POMC,  123 

Potassium  and  H295  cells,  51 
effects  on  DHEA,  aldosterone,  and 
cortisol,  51-52 


PPARs.  See  Peroxisome  proliferator- 
activated  receptors 
Precursors,  labeled,  35 
Pregnancy,  31 

metabolic  clearance  rate  for  DHEA  in, 

145 

Pregnenolone,  2, 5,  7, 10,  100 
and  DHEA  biosynthesis,  34 
Progesterone,  3,  17,  35,  37,  38 
Proof-of-principle  for  DHEA(S)  as  vaccine 
adjuvant,  239 
Proteins,  cytosolic,  18 
Pseudohermaphroditism,  male,  20,  23,  24 
PST  gene  family,  67 

ts 

brain  DHEA  in,  82-94 
breast  cancer  in,  and  DHEA,  340-341 
DHEA  and  fenfluramine  in,  332-334 
DHEA  metabolism  in,  sex  differences  in, 
308-310 

DHEAS  and  stress  in,  304-306 
liver  function  in,  149-169 
peroxisome  proliferation  in,  by  DHEA, 
187-188 

Receptor  binding,  DHEA,  310 
Receptors 

GABAa,  and  DHEAS,  97-100, 1 12-113 
peroxisome  proliferator-activated,  208-209 
sigma,  and  DHEAS,  100 
5a- Reductase,  24 
REM  sleep  and  DHEA,  106 
Replacement  therapy  with  DHEA(S),  116 
Rotenone,  175 

almonella  typhimurium,  67 
see.  See  eholesterol  side-chain  cleavage 
enzyme. 

Senescence  and  thyroxine  binding  globulin 
(TBG),  335 
Sex  differences 

in  cardioprotective  effect  of  DHEAS,  268 
in  DHEA  metabolism  in  rodents,  308-310 
Sex  hormone-binding  globulin  (SHBG),  128, 
132,  143,  275 

Sex,  insulin  regulation  of  DHEA  metabolism 
as  related  to,  77 
Sex  organs,  17P-HSD  and,  23 
Sex  steroids,  16-24 
formation  of,  in  peripheral  tissues,  16 
Sigma  receptors  and  DHEAS,  100 
Skin  tumors,  inhibition  of,  by  DHEA, 
181-183 

Sleep  limitation  and  DHEA,  217 
Smoking  and  DHEAS  levels,  264,  268 
Sn-glycerol  3-phosphate  (G-3-P),  172 
Steroid  conjugates,  2 
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TP  A.  See  12-0-Tetradecanoylphorbol-13- 
acetate. 

Transcriptional  activity  of  CyP4A  genes, 
DHEA  in,  190-191 

Transforming  growth  factor  (TGF)-|3  in 
aging,  203 

Transplantation,  cardiac,  and  DHEA  and 
DHEAS,  275,  286 

Tricarboxylic  acid  cycle,  175 

Tumor  necrosis  factor-a  during  chronic 
stress,  220 

Tumorigenesis,  inhibition  of,  by  DHEA, 
180-181 


Steroid  hormone  regulation,  323-325 
Steroid,  neuroactive,  DHEA(S)  as,  96-106 
Steroid  transformation,  17 
Steroidogenic  enzyme  activity,  48-49 
Steroids,  2 
sulfation  of,  59-69 
Stress 

and  DHEAS  in  hippocampal 

electrophysiology,  304-306 
chronic,  DHEAS  and  cortisol  in,  31 
in  military  trainees,  and  DHEA, 

217-230 

increases  in  brain  DHEAS  with,  93 
Sulfatases  and  sulfotransferases  in  rat  brain, 
89-90 

Sulfation,  59 

Sulfotransferases  (Sts),  59-69 
and  sulfatases  in  rat  brain,  89-90 
Synaptosomal  membranes,  DHEAS  binding 
to,  96-97 

T-cells  and  DHEA,  138,  244 
T-lymphocytes  during  chronic  stress,  230 
Testes,  4 

Testosterone,  2,  5, 10,  20-21,  24, 145 
in  chronic  stress,  and  DHEA,  218,  219-220 
Tests 

Northern  analysis,  50 
Probe  preparation,  50-51 
Protein  determination,  49 
Protein  separation  and  immunoblotting 
analysis,  49 

Western  analysis,  53,  55 
Tetanus  toxoid,  233,  236,  238,  242 
1 2-O-T  et  radecanoylphorbol- 1 3-acetate,  181 
TGF-B.  See  Transforming  growth  factor-B 
and  DHEA-STs,  326-328 
Th2  immune  response  and  steroid  hormone 
regulation,  323-325 
Thecal  cells  of  ovary,  4,  12 
Thermogenic  enzymes,  induced  by  DHEA 
and  its  metabolites,  171-178 
Thromboxane  B2  (TXB2)  determinations,  282 
Thyroid  hormone  (T3),  172 
and  CYP4A  in  rat  liver,  192 
Thyroid-binding  globulin,  128 
and  DHEA  in  aging,  335-336 


^Vaccination  in  elderly  persons,  DHEAS  as 
adjuvant  in,  232-246,  256 
influenza,  and  DHEA,  297-299 
DHEAS  as  adjuvant  to,  in  elderly,  232-246 
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